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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a reinforcing tool for a 
hollow structure 

capable of efficiently reinforcing the hollow structure 
' from the inside. 

SOLUTION: This reinforcing tool 20 for the hollow structure 
1 is arranged in 

the hollow section 6 of the hollow structure 1 to reinforce 
the hollow 

structure 1. The reinforcing tool .20 is provided with a 
reinforcing member 21 ' ' 

having partition walls 2la/ 21b extending in the 
longitudinal direction of the 

hollow section 6 to partition the hollow section 6 into a 
plurality of split 

chambers Sc, Sr on the cross section and a foaming base 
material 30 foamed into 

a foamed body to cut off at least one split chamber Sr 
within a plurality of 

split chambers Sc, Sr. The hollow structure 1 is 
reinforced nearly uniformly 

in the width direction and the vertical direction by a 
plurality of split 
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chambers Sc, Sr and the foaiii body. Since the foaming, base 
material 30 is 

foamed in the split chamber the positioning of the foamed 
body is facilitated. 
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1 .This document has been translated by computer. So the translation maj not leflect the original precisei^. 
2.'»««« showsthewd^wfakfacaanotbetraislate^ 
3. In the dra^rings» any \vdrds art not translated. 

DESCRffTION OF DRAWINGS 
[Brief Desolation of the Drawings] 

[Drawing 1 ] It lis the perspective diagram (A view) and the important section perspective diagram (B view) of a reinforoement 
m^lement showing the andioring status of the reinforcement implement of the hollow structure oonoeniing the gestalt of 
opcratian of Ae first of this invention. 

rDrawing 2] HA of drawing 1 (A) Th^ are -IIA view cross section (A view) and the B*B view ooss section (B view) of A view. 
IDriv^ nR Sli They are the HA-IIA view cross section (A view) of the drawing 1 showing the status after a foaming (A), and tiie 
B-B view cross section (B view) of A view. 

fDrsmng 41 Tb^ are the important section perspective diagram (A view) of the reinforcement implement of the hollow structure 
OQnceming the gestalt of operation of the second of this invention, drawing of longitudinal section (B view) showing the status 
that it attached in the hdlow structure, and the C«C view cms seclicn^ 

fDrawing^S] They are the ooss-section configuration view (A view, B view) of a reinforcement member in Hit reinfctfcemcnt 
implement of the hollow structure concerning the gestah of operation of the third qf this invention, and the cross-section 
configuration view (C view, D view) of the part segmentcr vAiich ocHistitules a reinforcement member . 
[Drawing 6] It is a cax^ss-section configuration view in the reinforcement inqilement of the hollow structure oonoeniing the gestalt 
of operation of the fbuith of tius invention. 

[Drawixig 7| They are the perspective diagram (A view) of tfie conventional hollow stmcture, and a perspective diagram (B view, 

C view) showing the status that the hoUow structure was' equipped with tfie rei^^ 

. [Description of Notations] 

Sc Central split room 

Sr Periphery split n«n 

1 .Hollow Structure 

20 ReinfhrDemeDt Implement 

21 Rdnfbroement Member 
2 1 a Horizontal bridgewall 
21b Vertical bridgewaU 

27 mectfode-Hbldcr Plate (Horizontal WalO 
30 Foaming Nature Base Material 
40Foam 

74 Hi^ Scale-Factor Foaming Nature Base Material 

1 1 7 Damping Foaming Nature Base Material 

1 1 8 High Rigidity Foaming Nature Base Material 

1 1 9 Bxoergic Foaming Nature Base Material 
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DETAILED DESCRIPTION 



[Detailed Descrqrtion of die bfvention] ' 
[0001] 

(The technicd fidd to ^<*^;«-»«k^^ this invention relate toJhe isinfaa»»ent iaipjenvat of the hollow stracture ^ 
H ^ ca?«™«n qf (he hollow .stm^ such as a Ihunp of a vdiiele. anirTpiiJ«-j and the* iiiiW rtSSe fa 

[0002] 

Pwcriplion of the tiioc^ In recent years, as for the body of a vehicle etc.. the thinning of a griddle is progressing for 
llgh^ve,g!rt.I2lng.Howe^«^^ 
(C)) and an mumsity partidly IS swto^^ 

^^^■Jftb^ ^ •fr^«ft« vehicle. amJipillsfi mto the centrum of the site for which an iBteo8i^i»needor«wSL 
on both sides of refenwg to ( (reftning to the araywgaT (B)) ] or the bock up plate 124. woomg 
[0003] 

[Problem(s) to be Solved by the hivention] However. H is difficult to position a foam 123 in the position ofdioioe bv the 
techmque of filling up a centrum with the rigid high foam 123. and the reinforcement hmunouBrfBcttcy of the hollow ato^^ ' 
120 IS low. Moreover, ly the technique of wdding on both sides of aback up plate 124. a lengthwise kitensitybeconw^to a 
crosswise mtensity, and die reinforcement haninous efficacy of the hollow structure 1 20 is low toa j«w w ■ 

[0004] this invmtion is made in view of the above-mentioned trouble, and aims at ofler of a reinfincenent impkmeat whidi can 
reinforce the hollow structure more efficiently than the former v«i 
[0005] 

[Means fv Sahdng die Problem] The ibove-menlioned technical probrem is solved by invention of each dahn. Accordinfi to 

mivention of a daim 1, the centrum of the hoUow structure is divided into two or more split rooms in the creas se^ 
I bndgewan of a reinforcement membq. Fuithenorore. at least one split room is intercepted by a foamine p^fwrp base material 

j foanung and becoming a foam among two or more split rooms. For this reason, the hoUow structure is leinfcroed ahnost equally 
with two or more ^ht roans andwoilcofafoambythe cross direction and lengthwise. Moreover, a positioning of a foamabo 

cffidently reinforced by a split room and the foam ftxan the inside. "^^^i wBiwuowainiBnirBiB 

[0006] According to invention of a daim 2. in order to combine the internal surface and rdnforcement member of flie hollow 
structure by foaming and becomiiig a foam, backlash does not generate a foaming nature base material between flw hollow 
structure and a reinforcement member. 

[0007] According to invention of a daim 3. at least one foaming nature base materid is a modality differoit ficm oihff foamina 
nature base materials among the foaming nature base materials for intercqiting two or more split rooms. For flus reason, fcr^ 
example, it is enabled not only reinforcemoit flf the hoUow structure but to ahn at ahanoement in vibration redstanceL and 
enhancement in noise insdation nature. . 
[0008] Since according to invention of a clabn 4 the centrum of the hoBow structure is divided into two or more split rooms in the 
cross section with the bridgewall of a reinforcement member and a centrum is further divided into two or more split rooms in Hw 
longitudinal section with a horizonid wall, the hollow structure can.be reinforced with a suffideot balance a WpttitHmfl diredkin 
and crosswue. 

[0009] According to invention of a daim 5. since a reinforcement member is constituled by the split fidd divided into die 
plurality in the cross section, when the cross-section configuration of the reinforcement member is con^licoted. a manufacture 
becomes easy rather than it redly fabricates a reinforcement member. Ftrthennore. when Oe hollow structure corves to a 
longitudind direction, it doubles with the deflection of the hollow structure, and a reinforxsement member can be fabricated. 
[0010] According to inveotian of a claim 6. since die configuration of the cross section is abbreviation pidt^ ardnforccment 
niembo- doesnot start the cross-sedion configuration of die hollow structure, but can be reinforoed wdh a suffidcnt balanoe. 
^^^^^Mi^^'^^^^^&W^^'^^f^'^^'^^ centrum of the hollow structure is divided into two or more split rooms in the 
dos^i^ction with fife bMgtfwaO wa rimft^odment member. Furthermore, d least one split room is intercepted by a fiiaming 
K nature base materid's foaming and becoming a foam among two or more split rooms. For fliis leasoo. Ibe hdlow stracture is 
W efficiently reinforced by work of two or more split rooms and a fo aming nature hm mnt^r id ft*»n flm inmA»' 
rnni9i 
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[Embodiments of the Invention] (Oestalt of the fiist operation) Based on drawinfK 1 - view 3 , the reinffaroemeat inplemefii of flw 
hollow structure concerning the gestalt of operation of the first of this inventicni is ocplained hereafter. The reinforoemeot 
inq)lement of the hollow structure concerning the gestah of this operation is related with the reinforoement implement of flie 
hollow structures, such as a pillar of the vehicle ho(^, a locker panel, and a roof side pand. The perspective dfiagram and the 
drawing 1 (B) which cKpress the status that drawmg J (A) attadied tfie reinforconent implement in tiie hollow structure here are 
the IIA-IIA view cross section of drawing llA) and the dra\^ng;2 ^) of the important section perspective diagram cf the 
reinforcement inq)lement and the^awmg2 (A) ] B-B view cross sections of drawinj; 2 (A). Moreover, tiie IIA-IIA view craai 
section of the drawing 1 f A) after a foaming nature base material foams to drawing 3 (A), and the drawing 3 (B) are B*B view 
cross sections cif dra^ng 3 (A). 

[0013] As the hollow structure 1 is shown in drawing 1 (A), it consists of cross-section abbreviation trapezoid-like tiie inner 
panel 2 and the outer panel 3, and the cross-section abbreviation hexagonal-method-likc centrum 6 is fonncd by canying out tiie 
spot welding of the inner panel 2 and the outer panjd 3 by the mutual flanges 2f and 3f. Moreover, in the centnnn 6 the hollow 
structure 1 , the reiitforcement implement 20 widi whidi the hollow structure- 1 is reinforced in a predetenoined poshion is 
attached. 

[0014] The reinforcement implement 20 is equipped with the reinforcement member 21 of the predetennined Icnglh dimension 
v^ch reinforces the hollow structure 1 fit)m the inside in ordq* to prevwt defonnation of the hoUow structure 1^ 
reinforcement member 21 is fabricated by putting together horizcuital bridgewall 21 a of a couple and vertical bridgewall 21b of a 
coi^lewUch are prolonged in the longitucUnal direction of the hollow stnk^ 1 in ttie shape of a grid, as shown in d rawing 1 
(B). Thus, since horizontal bridgewall 21a and vertical bridgewall 21b are together put in the shspe of a grid, a square case 
section 24 is formed in the center of the reinforcement member 2 1 at a longitudinal directicm, and fcur U character Mizobe 25 and 
four L character Mizobe 26 are fonned in the perq)hei7 of the square 

[0015] And when the reinforcenMnt member 21 is contained the hoUcwstructin Kasshownindrasaiig^l (AX ett^it 
periphery split room Sr by U characters Mizobe 25 or L characters Mizobe 26 of central split room So by flic square case secdon 
24 ofthe reinforcement member 21 and the reinforcement member 21 is fonhed in the interior of die hoUowstriK^^ 
the centrum 6 ofthehoUow structure 1 is divided into dghtperipheiy.apht room Sr formed in tiiesums^^ 
joGon Sc prolonged in a lor^gitudiiid direction I7 Oe reinfQrt:ement xn^ 

[0016] The electrode-holder plate 27 ofthe couple wfaidi crosses U characto; Kfizobe 25 or L diaracters Kfizohe 26 around tbc 
square case section 24 ofthe reinforcement member 21 in a longitudinal direction predetermined position is being fixed in the 
shape of aflange. And the foaming nature base material 30 vAnch carries out a postscript to each concavity foaned by tfiose 
electrode-holder plates 27, U character Mizobe 25, pr L character Mizobe 26 is set The electrode-holder plate 27 is a member 
which regulates the foaming orientation, as the foaming nature base material 30 carries out foaming intumesoenoe inflie 
transection orientation of the hollow structure 1 , and it is equipped with .the engagement member (not diown) which fixes the 
foaming nature base material 30 to the predetennined position. 

[0017] It is fabricated by the configuration where the qjpearance of the electrode-holder plate 27 is almost equal to tfie 
cross-section confi guration of the centrum 6 of die hollow structure 1 , and the dimension is set as the dimension whidi a proper 
opening (opening which is the grade which can pass coating) produces between the inner circle wall aides of a centrum 6 (rdRer to 
drawing 2 (A) and ^)). 

[0018] the s(ffit section ofthe reinforcement member 21 - longitudinal direction botii sides — the reuiforcement member 21 — 
andioring ofthe inrier panel 2 - a hole the stop clip 29 forfixing to 2k is formed the inferior suf ace of tongue of 29d of ttie 
plinth section connected Id vertical bridgewall 21b of the reinforcement member 21 as the stop cUp 29 was shown in d^]BWi^ 2 
(A), and 29d of its plinth section ♦♦♦♦ — projecting - anchoring ofthe inner panel 2 — a hole — 4e diape of a dindi fipmflie 
point both sides of leg 29b prolonged in the orientation of a core of 2k, and its leg 29a — extoidmg - attadung - a hole — the 
piece cf an elastic stop which engages here - andKuing of the inner panel 2 - ahole - the position ofthe stop 29 cf 2kand 
the reinforeement member 21 is set as the position where the square case section 24 ofthe reinforcement membcsr 21 serves as 
tiiis core mostly witii the ccntruni 6 of the hollow struchnTe 1 hi addition, althou^ the example which formed die stop dip 29 in 
the longitudinal direction botii sides ofthe reinforcement member 21 was shown in drawiiig 2 (A), in consideration ofthe si^ipcrt 
balance of the reinforcement ihember 2 1 . you may form in a position suitabty tiie im 

[00191 Oeno-ally the reinforcement member 21, tiw dectrode-holdcr plat^ 27, the stop dq) 29, etc. are reaUty fabricated by 
. :in1ectiQn inS^S'<sr;^fe^ ^ addition, tiie split field divided into the plura% in the cross section mqr constitute the 
reinforcanait member 21 . Hcre^as materials, sudi as the reinfoixcin^iQanber .2L thfi Iwd^xnthcJfelTOan vhidi has thomd 
resistance and the hard synthetic resin in which strengfcS^ 

resin, a polyaraidc {fAXtotipTOEylme ^PLtPP)y?iP«»« tc^hthalate (JET}, a polybutvlepe.tcrephflwlate (PBT). ega^ 
(EP), an iijsatyrrtcdpofee^tfir are used, for cxan^ M6reover,^as strciigthcning fiber, a ^ass fiber.^ c«bon fiber, 
Kevl'ar fiber, etc. arejuspjl fiff ex ampl e, f urihiennore, tfe nmahg rate of the strengthening fiber to hard syntiietiG resin is sA np.to 
30 • 40% oftlie weigfiL That is, toe electrode-holder plate 27 ofthe reinfbrcemoit member 21 is equrvalent to the hocizoiilal wall 

of tiiis invention. . . . .z* « t-r • j • 

[0020] The foaming nature base material 30 is a member which mtarcepia eight penphe^r split room Sr by foammg and 
becoming a foam 40, and is fabricateid by flie configuration whi(A can fit into eadi concavity fonned witti U diaracters Mizobe 25 
or L characters Mizobe 26 ofthe reinforcement member 2 1 , and die electrode-holder plate 27 of a couple. Ktoeovo; Urn 
syntiietic resin which has an adhesiveproperty to a metal side or a syntiietic-resin side as a material of the foaming nature base 



matmid 30 18 made into a principal component, and the fibrous material for stragthehing like a foaming agent abd a alaMfifc-. 
etc. IS mixed by this, it foams toitwiththeheatatthptimeofbeingthe baking finish of the vdudebo^T^ examDVL 
iT^'SSlbfy and ova no degrees C O90 degree»-C);ahfflK foaiffihg hanire nun^ used m4 fomSrfhigh rigidi^ 

[002 1 1 Next. Jie procedure of idnforcmg the hollow stnictwe 1 is explained. Firat, each foaming ngture base material 30 is aet to 
the concavify between the elc«trode-holder pktes 27 of the couple fabricated by the reinfbrcemmt meadNr 2 1 and one. 
reiirforcemral m¥l«3nent 20 B «^ 

anchoring of the mnerpand2~8hole~]ti8 mserted in 2k and thi reinforeement implement 20 is fixed to thenedeteni^ 
positioo of the inner panel 2 *^ 

tOOM] Next. M the spot weldmg of the innapand 2 ami the 0^ 

shown in dtawngl (A). Ae cross-sedion abbreviation hexagonal-method-like hollow stnictute 1 is fanned. In this statuZft 
IS attached m the centmm 6 rfthe holl<^ stnictute 1 sp that the le^^ 

the centmm 6 m a predeteimmed position, and the opening which is the gnuk which can pass is fonned betwSflT^ 
dwtiode-hoWerplatej? of fteremforc^ 

side of a centrum 6 (refer to drnring 2 (A) and (B)). vuvn. wau 

[0023] Thu^ molding of the bajy of toe vehicle which has the hoDow sinictuie 1 cairies out baking finish cfthe bodr And bv«h« 
heat tracmg m the case of ttte balong fimsh. as shown in drawing 3 (A) imd (B). eadi foaming natan base mrtman? rfS. 
reurforcemetrt^^^ cames out foaming intumescence, and serves as a foam 40. Since the fbaming nature base material 

30 IS pmdKd fiom bob sides wrthfl* electrode-holdex plate 27. a foaming of the orientation whe« theSJ^to SST^ 
matenal 30 meets the electrode-holder plate 27 is promoted effectively. Namely, for a certain reason, the idhvSig efiiciaiar of a 
foam can also control the woric to which the electrode-holder plate 27 ooatrols the foaming orientatoL ™ • 

[0024] While a foam 40 is pasted xjp on the reinforoemeol manber 21 «nd Oie elednxte-hoMer plate 27 of the ranforoemcat 

S^JSS S^iSTwS "^^^-^^^ P'*^ idccsnpihc opening betwe« the electrode-SS^te 

27 and the mncr circle waH side of the hollow stnicture 1. and pastes it up on the inner dide wB ride finniy Thnf jg. with flio 
rcinforconent implement 20, penphefy split room Srfomied in the centrum 6 of the hoUow stiuctun 1 is intooepted bv the ibam 
40. and the reinforcement rniplentent 20 is combined with the hollow structu^ 1 by the foam 40. In addhioiL a foam iodaL? 
alter mtocentrdq>m room St by work of the square case section 24 afJheidnfcro^^ ««»-~«wwiioi 
[0025] Tta^ according to the reinforcement implement 20 of flie hollow stnictaire 1 concerning the gestilt of this opcntioiL the 
centnim 6 of the hollow stn^ 1 is divided irto two or more split rooms So and Sr in the cross aediaD with IfaefaridgewaUs 21a 
and 21b of the remfi^ Furthennore. peripheiy split room Sr is intereeptod by the foaming nature bSmSrid 

30 foaming and becoming a foam 40 among two or more rooms Sc and Sr. For this rw^ 

ronforced almo^ equa^y with two or more split ropms ScandSrandwQikafafoam40bytheaos8 diiectioa and lensthwiaa 
Moreover, m order to foam to the foammg nature base material 30 within peripheiy split roem Sr in the status that it wST 
restramed tobothadeson^ ^j^^ 

. structure! is efficiently reinforced by the spUt rooms Sc and Sr and fee foam 40 fa^ 
tOra^^Moreow. in «*f ^ c«mtoe an internal surface, the reinforcement member 21. ete. of the hoQow structure 1 by foaming 
and becomii^ a foam 40. bacUash not genera 

betweai the hoUow structure 1 and the reinforcement member 21. Moreover, since the centnim 6 of the hoUow sSidure I fa 
divided into two or more spht rooms Sc and Sr in the cross secUoQ with the bridgewalls 21a and 21b of the reinforeemeot 
membo-21 « centnim 6 is fiirthw divided into two w 

plate 27. the hollow stnicture 1 can be reinforced with a sufficient balance a longitiidinal directicn and croaswiaa 
[0027] Moreover, since tlw configuration of the cross section is abbreviation grid type, the reinforeement member 21 does not 
start the cross-section configuration of the hoUow stnicture 1. but can be reinfotced with a sufficieot balance. Moreover sii^tiie 
remforeement member 21 is a product made fiom a resin, compared with back up plates; such as a griddl& it is Uaht and does not 
become the mcrease m a weight so much. In addition, although the geslalt of this operation ei^lained the reinforeemcot 
m^lemoit m the cross-sectian abbreviatioii hexagonal-method-like hollow stnicture 1, the cross-section oonfisurBticQS of the 
^towstnicture 1 may be an abbreviation square, a pentagon, an eUipse fonn. ete. in addition to an abbievialioo hexagnoal 

opojion) Based on drawing 4 , the reinforcement implement of the hollow stnicture concerning the 
gestelt of operation of the second of this mvenHon is explained hereafter. The reinforeement implemoit of the hoUow^^e 
concemmg the gestalt of this operation changes arrangment of the foaming nature base material in the gestalt oftfae firat 
<5)eraton. and other stnK*TO are the same as that of the caw 

dectrode-holder plates 67 v^Juch cross U charaeter Mizobe 65 or 

material 72 IS contamed by the concavity beforehand decided among two or more concavities fonned by thoaedednkfeJuikfar 
plates 67, U character h^zobe 65, or LcharactcrMzobe 66. «««-b-i«wiw 
[0029] That is, in the gestelt of this operation, the first foaming nature base material 72 is contained in drawins 4 fA) bv the 
positK»ofao(»cavitys^ind^^ (Q between the fixmldectrode-holder plate 67 and the central dedix^^ 
^\ M'V^'^f • elcctrodc-hdder plate 67 and the bade dectiode-holder phte 67. the fint foaming nature base 

matend 72 IS contemed l7 the hoop direction lot gap fiom the status of drawing 4 (C). Thu^ 
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nature base material 72 is distributed by the longitudinai direction of the hollow stnicture 1. the balance at the time affixing^ 
reinforcenieiit member 60 to the hoUow structure 1 bythefoamiyhidiis not iUustrated tnqxrovea. 

foaming nature base material 30 used with the gestaH of the first bperatton as a material .of the first foaming nature base material 
72heieiau8ed 

[0030] Moreover, inside die square case section 64 of the reinforcement member 60, as shown In drawing .4 (B) and (C), Hm 
second foaming nature base material 74 is contained, the foam (not showcO according [ the second foaming nature base material 
74 is a foaming nature base material to ^^ch it foams for a hig^ scale factor rather thi^ the first foan^ 
and / the foam (not shown) ] to the first foaming nature base material 72 - tnarkedty*- alike ^ q>ecific gravis small «- fiirther 
--an intensity the parsoBsHowever^lhendseinsida^^ 1 impnnml^ taking up ttie interior of fiie 

square case section 64 of the reinforcement member 60 with the foam by file seccnd'foaming nature baseizutterial 74. sooraivar, * 
even if q)ecific gravity is niarkecUy alike and filk up a square case section 64 m 
. nature base material 72 for a parvus reason, a wdgjit does not increase the foam of the second foaming nature base material'74 so • 
much 

[0031 ] In addition, although the gestaH of this operation showed the example which makes the longitudinal direction of file hollow 
structure 1 distribute the first foaming nature base material 72 using three electrode-holder plates 67, it is possible also by fiie 
technique of distributing the first foaming nature base material 72 where a dectrode-holder plate is detached to a longUudinal 
direction for each class using two or more sets of electrodcrholder platea. 

[0032] (Oestalt of the third operation) Based on drawing S , the reinforcement inq>Iement of the holllow structure concerning file 
gestalt of operation of the third of this invention is txplsined hereafter. With the gestah of this operation, a crosahsectica 
configuration right-angled to (he longitudinal direction of a reinforcement member is diahged into simple grid type, as shown in 
drawing S (A) and (B), and other structures are the same as that of the reiiiforcenMntin^ilemert 

cQiiceming (he gestalt of the first qperation. Thus, since the cross-section configuration of the reinforcement meinber 80 beoomca 
simple grid ^e, lightweight-izing and the cost reduction of the reinforcement member 80 can be planned. 
[0033] Moreover, as you mey really fabricate with injection molding of a resin and it is shown in drawiniE^ (C) and (D), in.caae 
the reinforcement member 80 fabricates the split fields 81, 82, and 83 divided into the plurali^ in the ciosa aectioa, reqieGtively • 
and sets them to the hollow structure, it may assemble those split fields iS 1 , 82, and 83 by adh^ivea^ weldings etc. Furfinmaira^ 
the cross-secti<m configuration of the reinforconent member 80 is complicated, and even \^icn injection molding is inqK>ssibl^ a 
manufacture of the reinforcement member 80 is attained by iassembling fitsm the split fields 81, 82, and 83. Moreover, when fiw 
hollow stnicture curves to a longitudinal direction by assembling the rd]^^ 

83, it is enabled.to double with the deflection of the hollow structure and to fabricate the reinforcement member 80. In additioii,'a8 
shown in drawii^( 5 (D), as shown in drawiiig S (Q/ it is desirable [ the way 

combining the two split fields 83 of a cross-section T typeface ] on stodc control rather than it fonns the reinforoement member 
80 fixsm the split fidds 81 and 82 of a diflTereni oonfiginatioQ. 

[0034] (Oestalt of die fourth operatim) Based on drawii^6 , the reinforcement iiiq>lement of fiie HoOow structure conceniing the ' 
gestalt of opq'ation of the fourth of this invention is e9q}Iained hereaflter. The reinforcement iny)lement of the hollow structure 
concerning the gestah of this opo-ation increases the number of the periphery split rooms which are made to increase fiie number 
of the grids of a reinforcement member, and surround a central split room, and enables h to contain various foaming nature base 
materials in a peri|xheqr split room. 

[0035] The reinforcement member 100 is fabricated by putting the horizontal plates 101-108 of eij^ sheets, and Ul-1 16 
of six sheets together in the shape of a grid the [ and ] — the [ the 2 horizontal plate 102 and ] — the [ the S horizontal plate 105, 
third **** 1 13, and ] — the sheet metal of the high scale-factor foaming nature base material 74 to whidi it fi>ams for fiie high 
scale factor used for central split-room Sc formed tiy 4 **** 1 14 with the gestalt of fiie second operation is wdt 
[0036] the first- die [tiiehorizontd plate 101 and ]- fiie [ fiie 6 horizontd plate 106, first lll,and]-fiiedanq)ing 
foaming nature base material 117 fi'om vMch the high (it has elasticity comparatively) foam of danq)ing nature is obtained is set 
to the outside of 6 **** 1 1 6 moreover, the split room which surrounds central split room Sc by predetennined thidmess, Le., the 
first,- file [ the horizcmtal plate 101 and ]-* fiie [ the 6 horizontal plate 106, second **** 112, and] —the hi^ rigidity foaming 
nature base materid 118 fixim which the foam of hi^ rigidity is obtained is set to fiie first-peripheiy split room Sa whidi is a split 
room which exists inside 5 1 15, and is situated in the outside of centrd split room Sc 

[0037] The exoergic foaming nature base materid 1 1 9 which generates heat violently at fiie tinie of a foaming is set to the 
second-peripbeiy split room Sb located inside first **** 1 1 1 on the outdde of the fint^peripheq^ split room Sa. Moreover, die 
exoo^gic foaming nature base materid 1 19 is sdalsotofiiird-pcripheiy split room Sc located inddeaixfi^ llficntbe 
outside of the first-perqihery ^lit nxxn Sa. 

[0038] And each foaming nature base materid 74,1 17,1 1 8,1 1 9 carries out foaming intumescefioe by the heat tracing at the tame 
of baking finish of the body of the vehicle which has the hollow structure being carried out namely, the first — the [ fiie horizontd 
plate ]01and]-the[the6 horizontd plate .1 06, first 111, and ] — a foaming of the damping foaming nature base materid 
117 located in the outside of 6 **** 116 should close the split room between the reinforcement member 100 and the internal 
surface of the hollow structure by fiie foam — whUe the reinforcement member 100 pastes the hollow stnicture (nek diownX 
vibration applied to the hollow structure by the foam can be absorbed to some extent Moreover, when die hi^ scde*factor 
foaming nature base materid 74 located in centrd split room Sc foams, centrd split room Sc is dosed by fiie fiiam, and die noise 
insulation effect of fiie hoUow structure can be raised, without being accompanied iso much by rise of a weight 
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[0039] Furthennore; wh« the higb rigidity foaming natint base material 1 18 located in the firrt-Deriihenr « 

surrounding centnd split room Sc foanu,. the fiM-pcriphcy split rooin Sa is c^it^l^ S^JSS ^ 
rcurforconent member 100 in^xoves. Mo«ova. ^tte i^cfoah^s mSre bi^ 
second-penphew solit room Sb and thirrf-nerinh^v «.iu c-*. .Jf . """^ * 19 located mtbe 




[0041] Moreover, although the gestaltoffte fourth operatioii showed a • ^ . 

invention from thefinttothehdlow structures suc^as^lSdco^Irff^^^^^^ 

this reason, the specific gravity of the foam iaadetmidbr^^r^t^^ member of the hoOow structure. For 

the hoUow stHK^^ can withcTSj 

2) In a claim 3, at least one foaming nature base inatm ^ • 

3) In a daim 3. at least one foaming nature base material has the high ririditv of the foam oh<«in«Hr-«WA^^ , . 

5) In the claim 4,* it has the foaming nature base material xMch inf mMia o4 u«<rf ^ tu 

bvfoaming and becoming a foam^or SSSTSoZ^^^ aj^^gjvo or mc« spUtrooo. 

^m«idcrosswise^the«info,c««at^S*S^^ 

(Effect rfthc faventionj According to this invention, the hollow structure is reinforced ahno*equally^twoor«c« ^lii- 
roomsandwoitofafoamby thecrossdirectionandlenffthwiae FurtluTmn;. -~,»;*:~!^^* ■ 



[Translatton done.] 
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